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CFO 15619 US 



Projection Apparatus and 
Phototaking Apparatus Having the Same 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a projection 
apparatus for projecting a pattern image to an object 
so as to detect the focus state of a phototaking system 
or observation system and a phototaking apparatus using 

10 the same, and particularly, the invention is preferable 
to an apparatus for detecting, by a phase difference 
scheme, the focus state of a phototaking system or 
observation system on the basis of the reflected 
light -received image of a pattern image projected to an 

15 object. 

Related Background Art 

If the luminance or contrast of an object is low, 
some apparatuses for optical devices such as cameras, 
cinecameras, and video cameras using the TTL scheme 

20 illuminate the object with an illumination (projecting) 
unit incorporated in the camera body or strobe unit, or 
project onto the object the image of a projecting 
pattern which has a predetermined pattern and is 
incorporated in the illumination unit together with a 

25 projecting lens, thereby giving contrast for focus 
detection. 



Fig. 12 is a view showing the arrangement of a 
projecting system in a projection apparatus of a type 
which projects a pattern image onto an object. 
Referring to Fig. 12, a light source 104 is formed 
5 from, e.g., an LED. A projecting pattern (mask) 103 
has light -shielding portions 103a and 

light -transmitting portions 103b formed from, e.g., a 
plurality of linear strips, as shown in Fig. 13. The 
projecting system also has a projecting lens 102. 

10 Referring to Fig. 12, the object side is 

irradiated through the projecting lens 102 with, of 
light components from the light source 104, a light 
component transmitted through the light -transmitting 
portions 103b. A pattern image corresponding to the 

15 projecting pattern 103 is projected onto the object. 

The reflected image of the pattern image is received 
and detected by a focus detection system (not shown) of 
phase difference scheme, thereby detecting the focus 
state of the phototaking system. 

20 Fig. 14 is a view showing the irradiation 

(illumination) range of projected light and the 
projected pattern image on the object. Referring to 
Fig. 14, a dotted line 121 indicates the illumination 
range, and hatched portions 122 indicate the pattern 

2 5 image . 

In such a projection apparatus, the focus 
detection range of a phototaking apparatus on which the 



projection apparatus is installed is often located at 
the center of the phototaking frame (the optical axis 
center of the phototaking lens), and only the center of 
the object side is illuminated with the projected light 
except for parallax correction. 

In recent years, a camera for detecting focus 
states at a plurality of points on an object has been 
proposed. In this case as well, the above-described 
scheme of projecting a pattern image with a 
predetermined pattern to the object side and detecting 
a reflected pattern image from the object to execute 
focus detection is effectively used. In another 
proposed scheme, instead of laying out a focus 
detection region only in one of the horizontal and 
vertical directions in the phototaking frame, focus 
detection regions are laid out in both the horizontal 
and vertical directions such that the focus detection 
regions in the two directions cross at the central 
portion of the frame. This apparatus aims at obtaining 
a satisfactory focus detection result without any 
limitation on the contrast direction of the object. 

In such a projection apparatus used for a 
phototaking apparatus having a plurality of focus 
detection regions or focus detection regions laid out 
in two directions perpendicular to each other, it is 
difficult to simultaneously project a pattern image to 



the plurality of focus detection regions using a 
projecting system of conventional scheme. 

To simultaneously project a pattern image to a 
plurality of points, a large pattern image must be 
prepared in advance and formed in a wide range. 
Alternatively, a pattern image with a very fine pattern 
must be formed in a wide range using a projecting lens 
having a wide view angle and a very short focal length. 

In either case, to form a satisfactory pattern 
image on an object, the aberration of the projecting 
lens must be satisfactorily corrected throughout a wide 
view angle. It is considerably difficult to realize it 
with a compact arrangement. In addition, in the 
above -described scheme of preparing a large pattern 
image, the light source for illuminating the large 
pattern image must be made large, and no compact 
arrangement can be obtained. 

Furthermore, in the above -described scheme of 
forming a pattern image using a projecting lens with a 
very short focal length, the aperture of the projecting 
lens can hardly be made large, and therefore, the reach 
of illumination light cannot be made sufficiently long. 
It is also hard to prepare a very fine pattern image. 

To solve these problems, Japanese Patent 
Application Laid-Open No. 63-47710 proposes an 
apparatus which implements the above -described scheme 
of preparing a large pattern image using a plurality of 
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illumination light sources. However, this arrangement 
cannot solve the above -de scribed problem of projecting 
lens aberration correction. 

Considering this point , the present assignee has 
5 proposed, in Japanese Patent Application Laid-Open 

No. 2-101413, a projection system for focus detection 
which uses, as a projecting lens for projecting a 
pattern image, a plurality of lenses having an aperture 
shape long in the longitudinal direction of the stripes 

10 of the pattern image and short in the vertical 
direction of the stripes . 

Along with the demand for a large focus detection 
region of the phototaking apparatus, the pattern image 
projecting range of the projection apparatus must also 

15 become large. In addition, a pattern image projecting 
scheme that is effective when focus detection regions 
in the two directions cross at the central portion of 
the phototaking frame has not been proposed yet . 

20 SUMMARY OF THE INVENTION 

It is an object of the present invention to 
provide a projection apparatus which can satisfactorily 
project a pattern image, especially when focus 
detection regions of a phototaking apparatus (or an 

25 observation apparatus) in two directions cross, to both 
the cross portion and the focus detection regions other 
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than the cross portion, and the phototaking apparatus 
using the projection apparatus. 

In order to achieve the above object, according to 
the first aspect of the present invention, there is 
5 provided a projection apparatus which projects a 

pattern image onto an object so as to detect, by a 
phase difference scheme, a focus state of a phototaking 
system or observation system, comprising a first 
projecting system for projecting a first pattern 

10 extending in a first direction to a plurality of 

positions arranged in the first direction and including 
a central focus detection region on the object; and a 
second projecting system for projecting a second 
pattern extending in a second direction to a plurality 

15 of positions arranged in the second direction and 

including the central focus detection region on the 
object . 

As a further aspect of the invention, a difference 
is generated between brightness of the pattern image 

20 projected by one of the first and second projecting 

systems and that of the pattern image projected by the 
other projecting system. 

As a further aspect of the invention, the first 
projecting system and the second projecting system have 

25 light sources which have the same characteristics, and 
the number of pattern images projected by one of the 
first and second projecting systems is made smaller 
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than the number of pattern images projected by the 
other projecting system so as to make the pattern image 
projected by one projecting system brighter than that 
projected by the other projecting system. 
5 As a further aspect of the invention, the first 

projecting system has a projecting optical element 
having a plurality of projecting optical axes in the 
first direction, and the second projecting system has a 
projecting optical element having a plurality of 

10 projecting optical axes in the second direction. 

As a further aspect of the invention, the 
projecting optical elements of the first and second 
projecting systems are lenses. 

As a further aspect of the invention, the 

15 projecting optical elements of the first and second 
projecting systems are prisms. 

As a further aspect of the invention, the first 
projecting system and the second projecting system have 
light sources which has the same characteristics, the 

20 first and second projecting systems have identical 

pattern masks arranged in front of the light sources to 
form the respective patterns, and projecting optical 
elements which have the same characteristics and a 
plurality of projecting optical axes, and the first and 

25 second projecting systems are laid out to be phase- 
shifted each other by 90° when viewed from a direction 
of optical axis. 



- 8 - 

As a further aspect of the invention, the number 
of pattern images projected by one of the first and 
second projecting systems is a predetermined number 
smaller than the number of pattern images projected by 
5 the other projecting system. 

As a further aspect of the invention, one 
projecting system has a synthesizing optical element 
for synthesizing the plurality of pattern images formed 
by a projecting optical element of one optical system 

10 into the predetermined number of pattern images and 
projecting the pattern images. 

In order to achieve the above object, according to 
the present invention, there is provided a focus 
detection unit for detecting a focus state of a 

15 phototaking system; and a mounting portion adapted to 
mount of the projection apparatus, and an phototaking 
optical system or observation optical system, wherein a 
projection apparatus which projects a pattern image 
onto an object and detects, by a phase difference 

20 scheme, a focus state of a phototaking system or 

observation system on the basis of a reflected image, 
comprises one or two light sources, a first projecting 
system, and a second projecting system, the first 
projecting system projects a pattern image formed by 

25 light from one light source to a plurality of positions 
on the object which correspond to focus detection 
regions in a horizontal direction, including a frame 



center, the second projecting system projects a pattern 
image formed by light from one light source to a 
plurality of positions on the object which correspond 
to focus detection regions in a vertical direction, 
including the frame center, and focusing operation of 
the phototaking apparatus detects a focus state of the 
phototaking system using a pattern image projected by 
the projection apparatus and performs focus adjusting 
operation of the phototaking system on the basis of the 
detection result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of projecting systems 
in a projection apparatus according to the first 
embodiment of the present invention; 

Fig. 2 is a front view of the projecting systems; 

Fig. 3 is an explanatory view of pattern images 
projected by the projecting systems; 

Fig. 4 is a view showing the focus detection 
regions of the phototaking apparatus ; 

Fig. 5 is a view showing pattern images projected 
by the projecting systems and the focus detection 
regions of the focus detection apparatus; 

Fig. 6 is a sectional view showing projecting 
systems in a projection apparatus according to the 
second embodiment of the present invention; 
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Fig. 7 is a sectional view of a projecting panel 
of the second, embodiment; 

Fig. 8 is an explanatory view of the optical 
function of the projecting panels of the second, 
embodiment ; 

Fig. 9 is a sectional view of projecting systems 
in a projection apparatus according to the third 
embodiment of the present invention; 

Fig. 10 is a front view of the projecting systems 
according to the third embodiment; 

Fig. 11 shows a front view of a synthesizing 
projecting panel according to the third embodiment and 
a sectional view taken along a ling C - C; 

Fig. 12 is a sectional view of a projecting system 
in a conventional projection apparatus; 

Fig. 13 is a front view of a projecting pattern in 
the conventional projecting system; 

Fig. 14 is an explanatory view of a pattern image 
projected by the conventional projecting system and a 
projecting range; and 

Fig. 15 is a sectional view of the main part of a 
photo taking apparatus mounting the projection apparatus 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Embodiment) 
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Figs. 1 and 2 show the arrangement of a pattern 
image projecting system in a projection apparatus 
according to the first embodiment of the present 
invention. Fig. 1 is a sectional view of the 
5 projecting system when viewed from a direction 

perpendicular to the optical axis. Fig. 2 is a front 
view of the projecting system when viewed from the 
direction of optical axis (front). 

The projection apparatus of this embodiment is 

10 incorporated (or incorporatable) in a phototaking 

apparatus such as a camera or an observation apparatus 
such as a telescope and used for detecting the focus 
state of the phototaking system or observation system. 
Focus detection is performed using a pattern image 

15 projected by the projection apparatus by a focus 

detection apparatus provided in a phototaking apparatus 
or an obsevation apparatus , and the result is sent to 
the control circuit of the phototaking apparatus or 
observation apparatus and used to control focusing of 

20 the phototaking system or observation system. 

The projecting system is formed from a first 
projecting system A and second projecting system B, 
which are independent of each other. 

Referring to Figs. 1 and 2, an LED 1-A serves as 

25 the light source of the first projecting system A and 
has, in its front, a linear pattern electrode (pattern 
mask) as a first pattern extending in the horizontal 



direction (first direction) . An LED 1-B serves as the 
light source of the second projecting system B and has, 
in its front, a linear pattern electrode (pattern mask) 
as a second pattern extending in the vertical direction 
5 (second direction) . 

A projecting lens (projecting optical element) 2-A 
of the first projecting system A corresponds to the 
light source 1-A. A projecting lens (projecting 
optical element) 2-B of the second projecting system B 

10 corresponds to the light source 1-B. 

The projecting lens 2-A has an aperture shape long 
in the horizontal direction and short in the vertical 
direction. The projecting lens 2-A has four optical 
axes indicated by o in Fig. 2 and linearly arrayed in 

15 the horizontal direction, and projects, to the object 
side, four pattern electrode images (pattern images) 
formed by light from the LED 1-A and arrayed in the 
horizontal direction. 

The projecting lens 2-B has an aperture shape long 

20 in the vertical direction and short in the horizontal 
direction. The projecting lens 2-B has three optical 
axes indicated by o in Fig. 2 and linearly arrayed in 
the vertical direction, and projects, to the object 
side, three pattern electrode images (pattern images) 

25 formed by light from the LED 1-B and arrayed in the 
vertical direction. 
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Fig. 3 is an explanatory view showing the pattern 
images projected to the object side by the projecting 
systems. For a projected pattern image 4-A, four 
pattern images projected through the projecting lens 
5 2 -A are arrayed in the horizontal direction to form a 
series of pattern images . For a projected pattern 
image 4-B, three pattern images projected through the 
projecting lens 2-B are arrayed in the vertical 
direction to form a series of pattern images. 

10 Fig. 4 is a view showing focus detection regions 

in the phototaking apparatus on which the projection 
apparatus according to this embodiment is mountable. 
Focus detection regions (central focus detection 
regions) 5-1 and 5-2 extending in the vertical and 

15 horizontal directions form a cross at the central 

portion of the frame. Focus detection regions 5-3, 
5-4, 5-5, and 5-6 are laid out in set of two on both 
sides of the focus detection region 5-2 in the 
horizontal direction. The five focus detection regions 

20 5-2 to 5-6 laid out in the horizontal direction have a 
shape long in the vertical direction. 

Focus detection regions 5-7 and 5-8 are laid out 
singly on both sides of the focus detection region 5-1 
in the vertical direction. The three focus detection 

25 regions 5-1, 5-7, and 5-8 laid out in the vertical 
direction have a shape long in the horizontal 
direction . 



- 14 - 



The focus detection apparatus of the phototaking 
apparatus mentioned in relation to Fig. 4 detects the 
focus state of a phototaking system or observation 
system using a phase difference detection scheme. 
5 Correlation calculation for the focus state detection 
is done along the longitudinal direction of each focus 
detection region (the direction perpendicular to the 
longitudinal direction of the pattern image) . 

Fig. 5 is a view showing the overlapped state of 

10 the pattern images projected onto the object by the 
projecting systems and the focus detection regions 
shown in Fig. 4. The pattern image 4 -A overlaps a 
position corresponding to the focus detection regions 
5-2 to 5-6 laid out in the horizontal direction of the 

15 object. The pattern image 4-B overlaps a position 

corresponding to the focus detection regions 5-1, 5-7, 
and 5-8 laid out in the vertical direction of the 
object . 

The first and second projecting systems A and B 
20 use, as the LEDs 1-A and 1-B, light sources having the 
same characteristics. If the projecting lenses have 
the same focal length, the brightness of the projected 
image is proportional to the projecting area of the 
lens (i.e., the image becomes brighter as Fno becomes 
25 small) . As compared to the pattern image 4 -A formed 
from a series of four pattern images formed by 
splitting the light beam from the LED 1-A into four 
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components by the projecting lens 2 -A, the pattern 
image 4-B formed from a series of three pattern images 
formed by splitting the light beam from the LED 1-B 
into three components by the projecting lens 2-B which 
5 is divided into three parts to make the area of the 
central lens for projecting the light to the central 
portion relatively large is brighter at the central 
portion. For this reason, the contrast of the image 
signal received by the focus detection regions 5-1, 
10 5-7, and 5-8 that are long in the horizontal direction 
becomes high, and the focus detection accuracy 
improves . 

The focus detection apparatus having the focus 
detection regions 5-1 and 5-2 that form a cross at the 

15 central portion can detect the focus state without 
generating any illuminance difference between the 
pattern images projected in the horizontal and vertical 
directions. However, when one pattern image is made 
brighter than the other pattern image, as in this 

20 embodiment, the contrast on one pattern image side 

increases , and the focus detection accuracy generally 
improves . 

(Second Embodiment) 

Fig. 6 is a sectional view showing the arrangement 
25 of pattern image projecting systems in a projection 
apparatus according to the second embodiment of the 
present invention. Fig. 7 is a sectional view of the 
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projecting system when viewed from the direction of 
optical axis . 

The projection apparatus of this embodiment is 
incorporated (or incorporatable ) in a phototaking 
5 apparatus such as a camera or an observation apparatus 
such as a telescope and used for detecting the focus 
state of the phototaking system or observation system. 
Focus detection is performed using a pattern image 
projected by the projection apparatus by a focus 

10 detection apparatus provided in a phototaking apparatus 
or an observation apparatus , and the result is sent to 
the control circuit of the phototaking apparatus or 
observation apparatus and used to control focusing of 
the phototaking system or observation system. 

15 The projecting system is formed from a first 

projecting system A and second projecting system B, 
which are independent of each other. 

Referring to Fig. 6, an LED 11 -A serves as the 
light source of the first projecting system A and has, 

20 in its front, a linear pattern electrode (pattern mask) 
as a first pattern extending in the horizontal 
direction. An LED 11-B serves as the light source of 
the second projecting system B and has, in its front, a 
linear pattern electrode (pattern mask) as a second 

25 pattern extending in the vertical direction. 

A projecting lens 12 -A of the first projecting 
system A corresponds to the light source 11-A. A 



- 17 - 



projecting lens 12 -B of the second projecting system B 
corresponds to the light source 11-B. Each of the 
projecting lenses 12 -A and 12B has only one optical 
axis, unlike the projecting lenses of the first 
5 embodiment . 

Projecting panels (projecting optical elements) 
13 -A and 13-B have prism portions for projecting, to a 
plurality of directions, pattern images transmitted 
through the projecting lenses 12-A and 12B. As shown 

10 in Fig. 7, the projecting panel 13-B has prism 
components in a direction perpendicular to the 
projecting panel 13-A. 

Fig. 8 is a view showing the optical function of 
the prism portions of the projecting panels 13-A and 

15 13-B. Actually, the projecting panels 13-A and 13-B 
are phase-shifted each other by 90" (in an ectending 
direction of the prism portions) when viewed from the 
direction of optical axis. 

The prism portions of the projecting panel 13-A 

20 have the same area and four different deflection angles 
in the horizontal direction. They act to split a light 
beam transmitted through the projecting lens 12-A into 
four components in four horizontal directions as 
projected images with the same light amount. For this 

25 reason, the pattern image transmitted through the 

projecting lens 12-A is projected to the object side as 
a series of four pattern images arrayed and connected 
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in the horizontal direction, as in the first 
embodiment . 

The prism portions of the projecting panel 13-B 
have the same area and three different deflection 
5 angles in the vertical direction. They act to split a 
light beam transmitted through the projecting lens 12 -B 
into three components in three vertical directions as 
projected images with the same light amount. For this 
reason, the pattern image transmitted through the 

10 projecting lens 12-B is projected to the object side as 
a series of three pattern images arrayed and connected 
in the vertical direction, as in the first embodiment. 

The pattern images projected from the projecting 
panels 13-A and 13-B cross at the center of the frame, 

15 like the images shown in Figs. 3 and 5. The pattern 

image projected by the projecting panel 13-A overlaps a 
position corresponding to focus detection regions 5-2 
to 5-6 laid out in the horizontal direction of the 
object. The pattern image projected by the projecting 

20 panel 13-B overlaps a position corresponding to focus 
detection regions 5-1, 5-7, and 5-8 laid out in the 
vertical direction of the object. 

In this embodiment as well, the first and second 
projecting systems A and B use, as the LEDs 11 -A and 

25 11-B, light sources having the same characteristics. 

The pattern image formed from a series of three pattern 
images formed by equally splitting the light beam from 
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the LED 11-B into three components is brighter than the 
pattern image formed from a series of four pattern 
images formed by equally splitting the light beam from 
the LED 11-A into four components. For this reason, 
5 the contrast of the image signal received by the focus 
detection regions 5-1, 5-7, and 5-8 that are long in 
the horizontal direction becomes high, and the focus 
detection accuracy improves . 

Further, in this embodiment, since the first and 

10 second projecting systems are constructed by the 

identical projecting units which comprise light sources 
having the same characteristics, identical pattern 
masks arranged in front of the light sources to form 
pattern images, and projecting optical elements having 

15 the same characteristics and a plurality of projecting 
optical axes, and since the first and second projecting 
systems are laid out to be phase-shifted each other by 
90° when viewed from the direction of optical axis, the 
costs for construction can be saved. 

20 (Third Embodiment) 

Figs. 9 and 10 show the arrangement of a pattern 
image projecting systems in a projection apparatus 
according to the third embodiment of the present 
invention. Fig. 9 is a sectional view of projecting 

25 systems when viewed from the direction perpendicular to 
the optical axis. Fig. 10 is a front view showing only 
light sources and projecting lenses of the projecting 
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systems when viewed from the direction of optical axis 
( front ) . 

The projection apparatus of this embodiment is 
incorporated (or incorporatable) in a phototaking 
5 apparatus such as a camera or an observation apparatus 
such as a telescope and used for detecting the focus 
state of the phototaking system or observation system. 
Focus detection is performed using a pattern image 
projected by the projection apparatus by a focus 

10 detection apparatus provided in a phototaking apparatus 
or an observation appratus, and the result is sent to 
the control circuit of the phototaking apparatus or 
observation apparatus and used to control focusing of 
the phototaking system or observation system. 

15 The projecting system is formed from a first 

projecting system A and second projecting system B, 
which are independent of each other. 

Referring to Figs. 9 and 10, an LED 21 -A serves as 
the light source of the first projecting system A and 

20 has, in its front, a linear pattern electrode (pattern 
mask) as a first pattern extending in the horizontal 
direction. An LED 21-B serves as the light source of 
the second projecting system B and has, in its front, a 
linear pattern electrode (pattern mask) as a second 

25 pattern extending in the vertical direction. 

A projecting lens 22-A of the first projecting 
system A corresponds to the light source 21-A. A 
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projecting lens 22-B of the second projecting system B 
corresponds to the light source 21-B. The projecting 
lenses 22-A and 22-B are the same as the projecting 
lenses 2 -A and 2-B of the first embodiment and 
5 respectively have four and three optical axes indicated 
by o in Fig. 10. 

In this embodiment, the LEDs 21-A and 21-B 
(including the linear pattern electrodes) and the 
projecting lenses 22-A and 22-B have the same 

10 characteristics. The LED and projecting lens in the 
first projecting system A and those in the second 
projecting system B are phase-shifted each other by 90° 
when viewed from the direction of optical axis. When 
units formed from LEDs and projecting lenses with the 

15 same structures are used for the first projecting 
system A and second projecting system B, the focus 
detection apparatus can be made inexpensive. 

A synthesizing projecting panel (synthesizing 
optical element) 23 shown in Fig. 11 has a prism 

20 portion for synthesizing four pattern images formed by 
the projecting lens 22-B into three images. 

Fig. 11 shows front and sectional views of the 
synthesizing projecting panel 23. Of the synthesizing 
projecting panel 23, a portion 23-A is formed from a 

25 surface having no prism portion. Of the synthesizing 
projecting panel 23, a portion 23-B is a prism portion 
having two different deflection angles, as shown on the 
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lower side of Fig. 11 (sectional view taken along a 
line C - C ) . 

The prism portion 23-B has an optical function of 

overlapping four pattern images formed by the 
5 projecting lens 22-B to match the length of there 

pattern images in the vertical direction . 

A pattern image transmitted through the projecting 

lens 22-A and the non-prism portion 23-A of the 

synthesizing projecting panel 23 is projected to the 
10 object side as a series of four pattern images arrayed 

and connected in the horizontal direction, as in the 

first embodiment. 

A pattern image transmitted through the projecting 

lens 22-B and the prism portion 23-B of the 
15 synthesizing projecting panel 23 is projected to the 

object side as a series of connected images having the 

length of three pattern images . 

The pattern images projected to the object side 

cross at the center of the frame, like the images shown 
20 in Figs. 3 and 5. The pattern image projected by the 

projecting panel 23-A overlaps a position corresponding 

to focus detection regions 5-2 to 5-6 laid out in the 

horizontal direction of the object. The pattern image 

projected by the projecting panel 23-B overlaps a 
25 position corresponding to focus detection regions 5-1, 

5-7, and 5-8 laid out in the vertical direction of the 

object . 
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In this embodiment as well, the first and second 
projecting systems A and B use, as the LEDs 21-A and 
21-B, light sources having the same characteristics. 
The pattern image formed from an image corresponding to 
5 three pattern images which are formed by splitting the 
light beam from the LED 21-B into four components and 
synthesizing them into three components overlapped at 
the central portion is brighter than the pattern image 
formed from a series of four pattern images formed by 

10 splitting the light beam from the LED 21-A into four 

components. For this reason, the contrast of the image 
signal received by the focus detection regions 5-1, 
5-7, and 5-8 that are long in the horizontal direction 
becomes high, and the focus detection accuracy 

15 improves. 

Fig. 15 is a sectional view of the main part of a 
phototaking apparatus mounting the projection apparatus 
to which the present invention is applied. Referring 
to Fig. 15, a phototaking lens 5 has an optical axis 

20 Ml. A light beam for focus detection is guided to a 
focus detection optical system 8 of the phototaking 
apparatus through a quick return mirror 6 for guiding 
the light beam to a finder optical system (not shown), 
and a reflecting mirror 7. 

25 An image recording device such as a film or CCD is 

placed at an imaging position 9 of the phototaking lens 
5. To guide the light beam from the phototaking lens 5 



to the imaging position 9, the quick return mirror 6 
and reflecting mirror 7 retreat from the optical path. 

An auxiliary light projecting apparatus according 
to the present invention has an optical axis M2 . The 
5 image of a patterned light source 1-A is projected to 
the object side through a projecting lens 2 -A. In 
detecting a focus state , the pattern image projected 
onto the object is guided to the projection apparatus 8 
through the phototaking lens 5, and focus detection is 

10 performed. 

As has been described above, according to the 
present embodiment, a projection apparatus can be 
implemented, which can project a pattern image to a 
wide range of an object while obtaining a satisfactory 

15 imaging state with a few light sources and compact 
arrangement and, especially when focus detection 
regions that cross each other are laid out in two 
directions, can obtain a satisfactory focus detection 
result for both the cross portion and the focus 

20 detection regions other than the cross portion. 

When a difference is generated between the 
brightness of the pattern image projected by one of the 
first and second projecting systems and that of the 
pattern image projected by the other projecting system, 

25 the contrast on the pattern image side can be 

increased, and the focus detection accuracy can be 
improved . 



